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Abstract
In this paper, a cost-benefit type of analysis is used to determine the rate of 
returns to education for the specific case of professional education and train-
ing (PET), differentiating for the two types of PET education offered in Swit-
zerland. In contrast to the Mincer-type of analysis, the cost-benefits calcula-
tions allow to include the costs of education, direct and indirect, and the risk 
of unemployment. The net benefits of the PET program are estimated by cal-
culating the discounted wages over the lifecycle, minus lost wages in case of 
unemployment, and the costs of education for individuals. These net benefits 
are then compared to those of individuals with upper secondary vocational 
education. The Swiss Labor Force Survey (SLFS) 1996–2009 is used in this 
analysis. The panel structure of the SLFS allows to calculate lower bounds of 
the wage gains, correcting thereby the endogeneity of the educational choice.  
The results show that, independent of the amount of financial support, indi-
viduals completing a PET have significant net-wage gains.
Keywords: professional training, wages, costs, rates of return on education
1.	 Introduction
The Swiss education system classifies tertiary level education into two types. On the 
one hand, there is tertiary education level A (ISCED 5A), which consists of universi-
ties and universities of applied sciences. On the other hand, there is tertiary educa-
tion level B (ISCED 5B), which comprises professional education and training 
(PET). The main purpose of the latter is to be an extension of vocational education 
and training at upper secondary level with contents that are more complex, more 
specialized and in most cases built on extensive work experience. According to the 
Swiss Federal Statistical Office, approximately 23 percent of individuals with at least 
an upper-secondary vocational education degree completed a PET in 2008. Although 
PET leads to formal educational degrees, given its nature and organization, which 
will be described in greater detail in section 2, it is sometimes confused with con-
tinuing or adult education programs, as PET programs are often part-time programs 
and also often financially supported by employers.  
* Corresponding author: Swiss Coordination Centre for Research in Education, Enfelderstrasse 61, 
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In particular, this paper investigates the returns to PET, or tertiary education level B, 
in Switzerland by applying a cost-benefit analysis. What differentiates the PET pro-
grams from other types of tertiary education is that the individual costs associated 
with PET education, both direct and indirect, are higher than those associated with 
other types of tertiary education. This means that a simple Mincerian-type of rate of 
returns to education would overestimate the individual rates of return to PET pro-
grams. Moreover, participation patterns, financing arrangements and the starting age 
are extremely heterogeneous within the group of PET students. In this sense, the 
PET system is closer to continuing or adult education programs than to a formal 
tertiary level A education; hence, it needs to be studied separately. Additionally, this 
paper is most likely the first that differentiates between the different PET paths (pro-
fessional colleges or professional examinations) when calculating the rates of return.
The main goal of this study is to answer the question of whether pursuing a PET 
degree generates positive rates of return to education taking into account the differ-
ent possibilities of financing tuition fees and the opportunity costs, as well as using 
different ways of calculating the impact of completing a PET degree on the indi-
vidual wage. For this purpose, the individual rates of return to PET relative to the 
alternative of having stopped at the level of upper-secondary vocational education 
are calculated. To compare net benefits, the direct and indirect costs, as well as the 
direct (higher earnings) and indirect benefits (e.g. lower risks of unemployment), of 
PET are taken into account. This is important for at least two reasons: first, it might 
help individuals make an informed decision when considering entering a PET pro-
gram. Secondly, in contrast to ISCED 5A, PET programs in Switzerland are, to a 
much greater extent, privately financed. This fact is often criticized as a discrimina-
tion of PET relative to academic higher education. Therefore, it is useful for policy 
makers to know the returns to PET education in order to determine whether the lack 
of public financial support translates into low or negative rates of return on PET 
programs, a fact which will affect  the demand for this type of education negatively. 
There is a vast amount of literature on the returns to education (Mincer, 1959; 
Yoram Ben-Porath, 1967; Mincer, 1974; Card, 1999; Harmon et al., 2003; Psacharo-
poulos & Patrinos, 2004). One of the major challenges when estimating the returns 
to education is to avoid a potential selection bias that arises when schooling deci-
sions are endogenous. There are many different ways of trying to avoid the selection 
bias in order to identify the causal impact of education on earnings. Some studies use 
instrumental variables or natural experiments (Angrist & Krueger, 1991, Angrist et 
al., 1996, Oreopolous, 2006), others employ fixed effects or study twin samples 
(Ashenfelter & Krueger, 1994; Ashenfelter & Rouse, 1998; Blundell et al., 2001; 
Bingley et al., 2009). In the field of adult education, some recent studies use field 
experiments to analyze the impact of training on wages (Schwerdt et al., 2011), oth-
ers heterogeneous growth rates in earnings (Pischke, 2000) or matching methods 
assuming that the active and non-active persons in training that have the same ob-
servable characteristics are also similar in the unobservable characteristics  (Leuven 
& Oosterbeek, 2008).
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Although there is are no previous analyzes specifically addressing the rates of return 
to PET, we can borrow some of the methodology used to analyze the returns to adult 
or continuing education and job training to get estimates that are closer to the causal 
part of education on wages. 
For this study, data from the 1996 to 2009 Swiss Labour Force Survey (SLFS)1 
are used to calculate the returns to PET based on the cost-benefit model proposed by 
Wolter and Weber (1999), following the initial work of Psacharopoulos (1987, 
1994). The cost-benefit model compares the relative and discounted advantage in 
earnings over the life-cycle for individuals who completed PET (distinguishing be-
tween professional colleges and professional examinations) and for individuals who 
only completed upper-secondary vocational education. The model also takes into 
account the direct and indirect costs of training and the wage losses due to different 
risks of unemployment. The panel structure of the SLFS data is used to control for 
potential self-selection. The analyzes show, that when taking selection into account, 
the wage effect of PET is significantly smaller than when we do not control for en-
dogeneity (about 5% as opposed to about 21%) and that attending a professional 
college provides greater returns than taking a professional examination. The net ben-
efits over the life cycle of completing a PET program are almost always positive, 
independently of the costs and discount rates. Only in very specific scenarios with 
very low wage effects and high individual costs, the rates of return to PET can be 
negative. 
The paper is organized as follows: Section 2 briefly describes the Swiss voca-
tional education and training system. Section 3 presents the data and the descriptive 
evidence. Section 4 shows the empirical methods and the impact of PET on wages, 
and Section 5 concludes.  
2.	 Professional	Education	and	Training
After finishing compulsory schooling, students wishing to continue with their educa-
tion can choose between on the one hand general education, which consists of selective 
schools (leading to a Baccalaureate degree) and specialized schools, and on the other 
hand vocational education and training (VET), which leads to a Federal VET Diploma 
(with the possibility of acquiring additionally a Federal Professional Baccalaureate 
degree that guarantees free entry to one of the universities of applied sciences). Most 
VET programs combine school- and work-based education and training (apprentice-
ship), meaning that the students attend school part of the time and spend the rest of 
their time doing working and learning in host companies. Approximately 60% of 
Swiss compulsory school graduates choose to follow this type of education. 
Based on UNESCO’s International Standard Classification of Education (ISCED), 
tertiary-level education in Switzerland may be broken down into two main catego-
ries. There is tertiary-level A education (i.e. ISCED 5A), which includes the (aca-
1 The author thanks the Federal Statistical Office for the permission to use the data from the Swiss La-
bour Force Survey. 
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demic) universities, universities of applied sciences and universities of teacher edu-
cation. Then, there is tertiary-level B (i.e. ISCED 5B), which consists of pro fessional 
education and training. According to the Federal Vocational and Professional Educa-
tion and Training Act, the goal of PET programs is to enable the transfer and acquisi-
tion of «competencies needed to carry out the complex tasks and decision making 
associated with a given occupational activity». Unlike universities or universities of 
applied sciences, students do not need a baccalaureate in order to be admitted to a 
PET program. The usual entry requirements include an upper-secondary level di-
ploma and for PET examinations several years of professional experience in the 
occupation of interest.
There are two types of PET degrees: First, degrees of professional colleges 
(höhere Fachschulen) and secondly two forms of national professional examina-
tions: the Federal PET Diploma Examination (Berufsprüfung zum eidgenössischen 
Fachausweis) and the Advanced Federal PET Diploma (Höhere Fachprüfung zum 
eidgenössischen Fachdiplom). The difference between the two types is that for pro-
fessional colleges the entire study program is federally recognized. They are based 
on curricula developed and issued by the professional colleges themselves in coop-
eration with professional organizations. Students may enroll either full time or part 
time, and depending on the type of education it takes two or three years to complete 
the degree. Potential students need to have an upper-secondary education degree 
and, in some cases, also need work experience. 
For the professional examinations, only the content and mode of execution are 
federally recognized. Preparatory courses for these examinations are voluntary and 
regulated by occupational associations. Most of the preparation for the examinations 
is done on a part-time basis. To take a professional examination, students are re-
quired to have an upper-secondary level degree and several years of work experience 
in the occupational field of the exam.
Cantons are primarily responsible for implementing and financing PET programs. 
PET tuition costs vary greatly depending on the field and the provider. About 40 
percent of the costs of part-time programs and 80 percent of the costs of full-time 
programs for professional college degrees are publicly funded. In the case of profes-
sional examinations, a part of the direct and indirect costs is usually covered by the 
employer.2
3.	 Descriptive	Evidence
In this study, data from the SLFS are used. The SLFS has been drawn annually since 
1991 by the Swiss Federal Statistical Office and provides information on demo-
graphic and labor market characteristics of the Swiss adult population. Each year, a 
representative sample of about 20,000 to 45,000 Swiss households (depending on 
the year) is chosen randomly from the telephone book and one of the household 
2  For further details, see SKBF (2010).
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members is interviewed by phone. For this study, we will use the last 14 waves, 
which run from 1996 to 2009.3 The SLFS is a rotating panel, and each participant is 
interviewed for up to five consecutive years in the second quarter of the year (be-
tween April and June4). Due to sample attrition, however, it is not possible to observe 
the full five-year period for most of the surveyed individuals. Therefore, for each 
person in our data set, we have between 1 and 5 records, each one of them corre-
sponds to each of the waves in which the individual participated. The observations 
contain information on demographic, education, income and employment character-
istics for the current year plus information on past employment for the unemployed 
and individuals out of the labor force. The observation periods of different individu-
als overlap, meaning that some individuals may be beginning the interview process 
while others who entered the sample in previous years are in their second, third or 
final round. The panel data structure of the SLFS is particularly useful when observ-
ing a part of the respondents’ working and education history. Different samples were 
created depending on the question to be addressed. Furthermore, individuals with 
only compulsory education or those who already have a university degree were 
dropped from the sample. This was done in order to constrain our sample to PET 
degree holders and potential PET holders.5 We further constraint our sample to re-
spondents older than 25 and younger than 65, regardless of labor market status. After 
deleting observations with missing information, we have a final sample of 148,816 
observations, which correspond to 64,841 individuals.
The SLFS asks all respondents about their highest level of education achieved. 
Individuals are defined as having a PET degree if they declare to have completed one 
of the three following educational categories: PET with a national examination 
(Meisterdiplom or Eidgenössischer Fachausweis), technical college, or professional 
college.
Of all respondents in the sample, 48% are male and 76% are of Swiss nationality 
and approximately 20% have a PET degree. Out of the 20% individuals who com-
pleted a PET program, 66% are male, almost 80% are Swiss, and 72% live in the 
German-speaking region (Table 1). We also notice differences in the labor market 
outcomes, with 42% of individuals with a PET degree occupying a management 
position and having annual earnings that are roughly 20,000 CHF higher than wages 
of individuals without a PET degree (about 100,000 CHF against 80,000 CHF).6 
These descriptive results also hold when we control for other observable character-
3 The first three waves are not used because one of the questions needed for this analysis was not asked 
before 1996.
4 This changed in 2010, but it is irrelevant for our study sample
5 PET examinations are also taken, in specific areas like tax consultants or controllers, by people who 
have already a university degree. However, we excluded people with tertiary A degrees from our 
sample because they would have required a different reference category in order to calculate a mean-
ingful rate of return to a PET degree. 
6 Earnings are based on gross annual wages converted into real full-time equivalent wages in this anal-
ysis. The 2005 Consumer Price Index from the Swiss Federal Statistical Office is utilized to deflate 
and inflate the wages of the different years of the SLFS.
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istics using multivariate analyses. The results in Table 2 show, that men have a 12 
percentage points higher probability of pursuing a PET program, and that Swiss na-
tionals and individuals from the German-speaking region are 5 percentage points 
more likely to pursue a PET.  With respect to wages, individuals who obtained a PET 
degree earn, on average, 25% more than individuals who only have stopped after 
their upper–secondary level education. When we distinguish between professional 
colleges (PC) and professional examinations (PE), it is notable that men have an al-
most 10 and 5 percentage points higher probability than women of graduating from 
a PC or attempting a PE respectively. For PC in contrast to PE there is no significant 
difference between the French and Italian speaking part of Switzerland and the Ger-
man speaking part of Switzerland.7
In addition, by taking advantage of the panel structure of the data, it is possible to 
compare the labor market outcomes of respondents before and after completing the 
PET program, if the completion of the PET program fell into the individual survey 
period. This means that only those individuals who obtained their degree during 
their participation in the SLFS can be used for the analysis. The identification of 
these individuals was twofold: first, those individuals who, during the interview 
years, change their answer to the question about the highest level of education from 
an upper-level secondary to a PET remained in the data set. Second, the sample was 
further restricted, retaining only those who answered positively to the question of 
whether they have successfully completed some type of education program in the 
last 12 months. On average, it took individuals in the sample about two years to 
complete the degree. When we analyze the labour market outcomes of individuals 
before and after completing a PET program, we find that the average earnings are 6 
percent higher after completing the degree; however, this difference is not statisti-
cally significant (the wages before and after completing the PET are about 84,000 
CHF and 90,000 CHF respectively8). One has to keep in mind, that when restricting 
the observational period to a maximum of five years, the estimates must be inter-
preted as short-term effects of education and that in the long run, higher effects of 
PET degrees can be possible.
4.	 Empirical	methodology	and	results
The main purpose of this paper is to estimate the returns to PET, taking into account 
the direct and indirect costs of education and the extra benefits of additional educa-
tion, such as a lower risk of unemployment. In order to do so, calculations are based 
on a cost-benefit model proposed by Wolter and Weber (1999). The model calculated 
the net-present value of the discounted earnings over the life cycle, minus the dis-
counted direct costs of pursuing a PET program and the discounted value of wage 
7 It should be noted that these numbers can not be interpreted as being causal. They are correlations 
after having controlled for some observable characteristics.
8 These numbers were obtained by simply calculating the arithmetic mean of the wages before and after 
the PET, for the sample of individuals who completed the PET during the interview period.
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losses due to unemployment. Then, the rate of return to education is calculated by 
comparing the net present value for individuals with a PET degree and for individu-
als with the next lowest level of education, which in this case is upper-secondary 
VET education. Formally, we estimate the following equation:
PVPET = [∑WPET*(1 + i)–t] – [∑(UPET*VPET)*(1 + i)–t] – [∑CPET*(1 + i)–t] (1)
where PVPET is the net present value of a PET program, W are wages, U is the unem-
ployment rate, V is the lost income in case of unemployment (which is the wage 
multiplied by the replacement rate of the unemployment insurance9), i is the dis-
count rate (which equals either the market interest rate or stands for the individual 
time preference) and C are the direct costs. 
We estimate the earnings over the life cycle (W) using a Mincer-wage regression, 
including a dummy variable for PET that equals one if the individual completed a 
PET degree and zero otherwise, as an explanatory variable. 
Log wageit = β0 + β1 PETit + β2 Ageit + β3 Age squaredit + β4 Xit + uit (2)
 
where β1 is the rate of return to PET; X is a vector of explanatory variables including 
gender, tenure, and place of residence; and u is an error term with mean 0 that can be 
decomposed into a time-fixed component α; and a time-varying component, ei. The pre-
dicted wage for each age is then calculated as exp( ̂  β0+ ̂  β1 PETit+ ̂  β2 Ageit+  ̂  β3 Age 
squaredit)*exp( ̂  σ2).
The problem of estimating equation (2) by ordinary least squares bears the risk of 
potential selection bias. Individuals who choose to enter a PET program and indi-
viduals who do not may differ in their unobserved characteristics, such as ability, 
ambition, and motivation. Therefore, it might be that individuals who complete a 
PET education would earn more regardless of whether they obtain a PET degree or 
not. If this is the case, direct estimation of equation (2) would overestimate the rate 
of return to PET. In this instance, overestimation occurs because it is impossible to 
know what might have happened to the wages of individuals who did not receive a 
PET education had they chosen to pursue one. Thus, equation (2) assumes that the 
rate of return for a PET degree will be the same for individuals who earned a PET 
degree and those who did not. 
To control for at least the part of unobserved heterogeneity that is time-invariant, we 
estimate the rate of returns to PET using our longitudinal data with a fixed-effects 
regression formula:
Log wageit –  
___
 logwagei  = β1(PETit –  
____
 PETi) + β2(Xit –  
__
 Xi) + (eit –  
_
 ei) (3)
9 The standard replacement rate is 70% and 80% if wages before unemployment were under a certain 
threshold or if the unemployed person has children.
78 M. A. Cattaneo
where  
___
 logwagei = 1/T∑logwagei,  
____
 PETi = 1/T ∑PETi and  
__
 Xi=1/T∑Xi. This method 
removes permanent unobservable individual differences from the equation.10 While 
removing correlated and time-invariant unobserved effects, the drawbacks of this 
method are as follows: i) it is not possible to estimate the effects of endogenous 
variables that do not vary across time, ii) by using the within variation method alone, 
potential measurement error in PET might become relatively more important, which 
would bias the results towards zero; and this method does not control for a correla-
tion between eit and PETit.11
In the literature on continuous or adult education, Ordinary Least Square (OLS) 
estimates are typically larger than those obtained with fixed effects (Leuven & Oos ter-
beek, 2008). Therefore, we will use the OLS estimates of the rates of returns to PET 
as the upper bound and the fixed effects rates of return as the lower bound in order 
to calculate the earnings over the life cycle (W). The results of both regressions are 
presented in Table 3, differentiating between professional examinations and profes-
sional colleges. According to the OLS regression, individuals with a PET degree 
earn, on average about 20 percent more than individuals without one.12 Even though 
both types of PET (PC, PE) have a clear economic advantage in comparison to sec-
ondary VET education, there is a significant difference between the rates of return 
for PC and for PE.13 The latter earn, on average, 9% less than their professional col-
leges’ counterparts.14 Therefore, we will calculate wages over the life cycle using the 
different coefficients for each type of PET, differentiating between returns to PC and 
returns to PE. Keeping in mind the possibility that due to the selection bias the OLS 
estimates overestimate the wage effect of both kinds of PET programs, we also cal-
culate the returns using the fixed effects model. In this model, the wage effect of PET 
is much smaller: about 3 percent for PE and 8 percent for PC.15 The smaller wage 
gain with the fixed effect model indicates that at least some part of the large OLS 
coefficient is likely to be caused by selection. However, the coefficient has to be in-
terpreted as a lower bound for the real causal impact of PET on earnings, due to the 
pitfalls mentioned above and also to the possibility that the wages in the years im-
10 For examples of studies that follow this approach, see Barron et al. (1993), Booth (1993), Frazis & 
Loewenstein (2005), Parent (1999) and Veum (1995)
11 A possible solution would be to use instrumental variables. However, a credible source of exogenous 
variation for studying in PET programs was not available.
12 This high rate of return might be partly capturing the effect of on-the-job training, due the fact that 
more educated workers tend to receive more training by their employers than less educated ones (Bas-
sanini, 2003). The returns are also quite high relative to the returns to other types of formal education 
in Switzerland, which range between 6–9% per year of schooling (see SKBF, 2010, p. 315).
13 We calculate a modified version of Equation (2), as follows: Logwageit = β0 + β11PCit + β12PEit + β2 
Ageit + β3 Age squaredit + β4 Xit + uit.
14 Note, however, that if we assume that it takes two years of full-time study to obtain a PC degree and 
less than one year to prepare for a PE, then the returns are more or less similar or even smaller for PC 
after one year of study (the rate of returns to a PC degree per year of study would be 0.125 against 0.16 
for a PE degree). 
15 The small coefficients for PC and PE are in line with those obtained by Schwerdt et al. (2011) when 
analyzing the effect of adult education on wages (they find a wage increase between 1% and 6% de-
pending on methods and covariates).
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mediately following the completion of the PET might not adjust quickly to the new 
education level for various reasons. Nevertheless, we can use the OLS coefficients 
as our upper and the fixed effects coefficients as our lower level bounds to calculate 
the discounted life time earnings for individuals with a PET degree and individuals 
and comparing them to the life-time earnings of individuals with just an upper-sec-
ondary level education. To calculate the discounted lifelong earnings (∑Wt*(1 + i)–t), 
we use a discount rate (i) of 3 percent as the standard.16
Individuals finish their PET degrees at different ages depending on the type of 
PET (PC or PE) and on the field of study. Individuals who attend a PC tend to be 
younger and complete their studies approximately the age of 25. However, individu-
als who take a PE are generally older, around the age of 32 (Schärrer et al., 2009). 
Therefore we will consider different starting ages, when calculating the in the net 
present values of PC and PE programs. The unemployment rate (U) is obtained from 
the SLFS, and is about 1.6 percent for individuals with PET education and 2.2 per-
cent for individuals with an upper-secondary vocational education.17 The lost in-
come due to unemployment (V) in equation (1) is calculated as Wt*(1 – 0.7).
When calculating the costs (C), we use the tuition fee costs reported by Seiler et 
al. (2008). According to this study, the average tuition amounts to 10,055 CHF for 
students in professional colleges and to about 7,800 CHF for students who take the 
professional examinations.18 To calculate the opportunity costs of PET programs we 
assume that it takes two years (four semesters) to complete a professional college 
degree and one and a half years (three semesters) to prepare for a professional ex-
amination.19
With these assumptions, life earnings are calculated using Equation (1). To ana-
lyze the net benefits of obtaining a PET degree under different scenarios, the age/
earnings profiles are calculated using the age and age square coefficients from the 
OLS equation, the rates of return from Table 3 and an additional intermediate rate of 
return of 15 percent for PC and 10 percent for PE. Selected results are shown in Ta-
bles 4 and 5, differentiated by PC and PE. 
Then, the net benefits of four different costs-scenarios are analyzed: on one ex-
treme, what is assumed to be the most realistic in the case of PC is that the student 
does not work and the student pays the whole tuition costs. Then, the two scenarios 
that are more relevant for students who take the PE are: working fifty percent and 
paying fifty percent of the tuition costs or working eighty percent and paying fifty 
16 This seems to be a realistic for the current situation of no inflation and nominal interest rates that are 
near zero. However, we also used 5 percent and 7 percent interest rates to test the sensitivity of our 
results to the standard discount rate. These findings are discussed in the results section.
17 These numbers do not vary much with age.
18 The direct costs highly depend on the field and whether the individual attends professional colleges or is 
taking a diploma. For example, individuals studying hotel management in a professional college have 
self-reported costs of about 7,600 CHF per semester (much of this constitutes board and lodging), where-
as individuals in professional health colleges have costs of about 2,000 CHF (Schärrer et al., 2009).
19 The length of the studies varies between most professional college courses and professional examina-
tions. Most diplomas are obtained after 2–3 semesters, whereas obtaining a PET degree in a profes-
sional college takes more than 4 semesters.
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percent of tuition costs.20 The other extreme of paying nothing at all and working 
full-time is the most unrealistic but is used as a benchmark for comparative reasons.
The results in Table 4 show that in all four cost scenarios, the net benefit of grad-
uating from a PC is positive. With an intermediate wage increase (β1) to PET of 15 
percent, individuals with a PC degree have a rate of return on education that lies 
between 10 and 16 percent. Cost-scenario 1 is the most sensitive to changes in the 
assumptions and models: the rate of return turns negative if the wage increase due to 
the PC degree is as low as 6%, the discount rate is above 4 percent or if the starting 
age is above 30 years. The only situation in which cost-scenario 2 turns negative is 
when the wage effects of the PC degree would fall below 3 percent. With wage ef-
fects above our lower bound of 7 percent, the net benefits are always positive, inde-
pendent of the cost scenario, the starting age or the discount rate.
Table 5 displays the results for PE. For cost-scenario 2, the net benefits turn posi-
tive as soon as the wage effect is above 3.5 percent. With wage effects above 6 per-
cent, the net benefits remain positive even with discount rates (i) as high as 7%. If 
the person is older than 40 years of age when finishing the PE program, the wage 
effect has to be above 6.5% to make taking the exam worthwhile.
In summary, PC degrees are almost under any cost and wage scenario a good in-
vestment. The same is true for PE degrees, if we take the more realistic cost-scenar-
ios. For both PCs and PEs, the factor most affecting the rates of return on education 
is, apart from the wage effects, the financing scheme of the opportunity costs.
5.	 Conclusion
In this paper, the rates of return on education for degrees of professional education 
and training are calculated using different calculations of effects of education on wag-
es and using different scenarios for the direct and indirect costs of education. Specifi-
cally, this paper attempts to compare the lifetime earnings of PET degree holders, 
differentiating for the first time between professional colleges and professional ex-
aminations, with the lifetime earnings of individuals with the next lowest level of 
education, an upper-secondary level vocational training, in a framework that consid-
ers both the Mincerian-type rates of returns to education, the direct and indirect costs 
of education and the relative risk of unemployment associated with PET programs. To 
calculate these rates of return on PET programs, panel data from the Swiss Labor 
Force Survey for the period 1996–2009 is used.
The results show that only in the case of very low wage effects (in the order of 3% 
or less) and the most unfavorable cost scenarios, the net benefits of completing a PET 
degree turn negative. In other words, the private costs of following a PET program are 
almost always compensated by the wage gains associated with a PET degree.
20 According to Schärrer et al. (2009), more than fifty percent of the students receive financial support 
from their employer. This figure largely depends on the size of the firm.
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Appendix:	Tables
Table 1: Descriptive statistics
 
PET PC PE Second-ary VET Total PET-VET
Age 44.4(0.05)
44.51
(0.064)
44.27
(0.071)
44.86
(0.03) 44.75
 
*
Male 0.69(0.002)
0.68
(0.003)
0.69
(0.004)
0.5
(0.001) 0.54
 
*
Swiss 0.79(0.002)
0.76
(0.003)
0.84
(0.003)
0.75
(0.001) 0.77
 
*
Latin Switzerland 0.27(0.002)
0.3
(0.003)
0.23
(0.003)
0.31
(0.001) 0.31
 
*
Wage 104549(575.8)
108419
(840.9)
99574
(749.34)
81907
(346.73) 87175
 
*
Management position 0.44(0.003)
0.42
(0.004)
0.47
(0.004)
0.27
(0.001) 0.31
 
*
Number of observations 34630 19480 15150 114186 148816  
Standard errors in parentheses. * Difference in means between PET and VET significant at the 1% level
Table 2: Probit regression of the probability of completing  a PET programme,  
marginal effects
 PET PC PE
Age 0.004(0.001)*
0.006
(0.001)*
0.003
(0.001)*
Age square –0.0001(0)*
–0.0001
(0)*
–0.00004
(0)*
Male 0.12(0.003)*
0.09
(0.002)*
0.05
(0.002)*
Swiss 0.05(0.002)*
0.01
(0.002)*
0.05
(0.002)*
Latin Switzerland –0.039(0.002)*
0.0004
(0.002)
–0.04
(0.001)*
Standard errors in parentheses. 
* significant at 1% level, ** significant at 5% level, + significant at 10% level
Other controls include: marital status, branch or field of work, job position (management or not), year and tenure
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Table 3: Wage effects of PET
 OLS1 Fixed effects
 (1) (2) (1) (2)
PET 0.21(0.003)*
0.05
(0.02)*
 
 
Professional college 0.25(0.004)*
0.07
(0.02)*
Professional examinations 0.16(0.004)*
0.03
(0.02) +
Age 0.02(0.002)*
0.08
(0.02)*
Age square –0.0002(0.00002)*
–0.001
(0.0002)*
Constant 10.49(0.03)*
10.49
(0.03)*
9.62
(0.54)*
9.64
(0.54)*
Number of observations 148816 148816 4081 4081
Standard errors in parentheses
* significant at 1% level, ** significant at 5% level, + significant at 10% level
1 Other controls include: Nationality, gender, marital status, region of residence, branch or field of work, job position 
(management or not), year and tenure.
Table 4: Returns to professional college
  Wage effects: β1
  7% 15% 25%
  PV Returns PV Returns PV Returns
1) Not working, paying all costs 2582673 
36836
1.42
2810494
 
264658
9.42 3122137
576300
18.46
2) Working 50%, paying 50% 2659025 
113189
4.26
2886847
 
341010
11.81 3198489
652653
20.4
3) Working 80%, paying 50% 2730350 1845136.76 2957181
412335
13.94 3269814
723977
22.14
4) Working 100%, paying 0 2735377 
189541
7.44
2963199
 
417362
16.39
3274841
 
729005
28.64
i=0.3
For case 1 the breaking point would be around 6%. 
For case 2 the breaking point would be between 2.5% and 3%.
Present value of earnings with secondary level VET: 2545836 CHF. 
Net benefits in case 1 turn negative with 7% return and interest rates above 4%. 
All other cases remain positive even increasing the interest rate up to 9%.
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Table 5: Returns to professional examinations
 Wage effects: β1
 3% 10% 16%
 PV Returns PV Returns PV Returns
1) Not working,
 paying all costs 2,440,000
–93254
–3.68 2629619
96363
3.8 2803055
269799
10.65
2) Working 50%, 
paying 50% 2527567
–5687
–0.22 2717186 
183930
7.26 2890622
357366
14.1
3) Working 80%, 
paying 50% 2577767
44512
1.75 2767386
234130
9.24 2940822
407567
16.09
4) Working 100%, 
paying 0 2615134
81879
3.23 2804753
271497
10.72 2978189 
444933
17.56
i=0.3
For case 4 the breaking point would be between 1% and 1.5%.
For case 2 the breaking point would be between 3.2% and 3.3%.
The net benefits in case 4 are still positive in all cases even with interest rates up to 7%.
The net benefits in case 2 are still positive with returns above 6% even with interest rates up to 7%.
Present value of earnings with secondary level VET: CHF 2,533,255
